Hemoglobin induces the expression and secretion of vascular endothelial growth factor from human malignant cells.
Vascular endothelial growth factor (VEGF) is an angiogenic hormone that increases the growth of many malignant tumors. Tissue factor (TF), the initiator of blood coagulation, is implicated in VEGF regulation. We recently reported that hemoglobin (Hb) upregulates TF on malignant cells. Therefore, to explore the role of Hb in angiogenesis, we examined its effect on VEGF production in A375 melanoma and J82 bladder carcinoma (TF+) and KG1 myeloid leukemia (TF-) cells. Hb (0.50 mg/ml) induced VEGF expression and secretion in TF+ malignant cells. VEGF secretion was inhibited by cycloheximide (85%) and the specific inhibitors of protein tyrosine kinase, genistein (71+/-0.74 and 55+/-4.90%) and mitogen-activated protein (MAP)-kinase, PD098059 (82+/-2.0 and 59+/-6.7%) in A375 and J82 cells respectively. In contrast, Hb (2.0 mg/ml) did not increase VEGF in KG1 cells. Hb-induced VEGF was purified from the culture medium of J82 cells using immunoaffinity chromatography and two isoforms (46 and 30 kd) identified. We conclude that Hb-induced synthesis of VEGF in TF-bearing malignant cells is mediated by protein tyrosine kinase and by MAP-kinase pathways.